INTRODUCTION
In recent years, advances in applications, techniques, and procedures have resulted in a notable increase in orthodontic research. One of the main purposes of scientific articles in orthodontics is to evaluate interventions and reach valid conclusions about recommended treatment modalities. With the number of orthodontic journals worldwide rising, implying a growing interest in the broader orthodontic research, the characteristics of the publications may reveal current trends, eg, authorship demographics, constituent components of affiliation, origin, basic or applied research, and other variables. 1 From another perspective, in light of increasing interest in evidencebased orthodontics, the availability of high-quality evidence is an import factor. 2, 3 In the past decade, orthodontic literature has evolved to include more high-hierarchy evidence. There has been an increase in basic research studies, and multi-faceted aspects of orthodontic topics such as biomechanics have been treated from the engineering and clinical perspective. The establishment of complex research methods and advanced methodologic approaches has been possible through the interaction of clinicians with scientists of a wide array of disciplines including biology, biochemistry, engineering, physics, as well as epidemiology. This joint approach has been fruitful in the sense that high-caliber research on orthodontic topics is now being published in major biomedical periodicals. However, the main body of orthodontic literature accessible to orthodontic practitioners continues to be confined within the orthodontic journals. 4 A study 5 investigating orthodontic journals during two intervals of 5 years each (1993-1997 and 1998-2002) attracted the authors' interest as a follow-up study after 10 years of the second interval (1998-2002) seemed reasonable. This follow-up study should depict the evolution of the orthodontic literature in the last 10 years. Therefore, the aim of this study was to analyze the types of articles and their authorship characteristics in three orthodontic journals-American Journal of Orthodontics and Dentofacial Orthopedics (AJODO), The Angle Orthodontist (AO), and European Journal of Orthodontics (EJO)-during an interval of 5 years (2008-2012) and to assess the changes in their contents from an earlier period (1998) (1999) (2000) (2001) (2002) , which had been published previously. 5 Furthermore, differences within the second interval (2008) (2009) (2010) (2011) (2012) were to be evaluated.
MATERIALS AND METHODS
To establish a set of comparable data, the method adopted by Kanavakis et al. 5 was followed, and the same three journals (AJODO, AO, and EJO) were included in this follow-up, though nowadays there are other orthodontic journals with impact factors (Table 1) . Each journal's issue was assessed by the online web edition by the first author and the following parameters were recorded:
(1) Article type: four categories were identified: research (article that included measurements and analysis of data), review (no actual experiment), case report, and other (not classifiable under the previous categories). Table 2 .
The results were first analyzed by descriptive statistics. Secondly, the examination of association of the parameters ''type of article,'' ''main affiliation,'' and ''origin'' across the two time intervals was performed with the Pearson chi-square test or Fisher exact test for independence at the .05 level of significance. For all others parameters between the two intervals and within the second interval, only descriptive statistics will be given as the results of the Pearson chi-square test are not meaningful. STATA 12.1 statistical software package was used (StataCorp, College Station, Tex).
RESULTS
The results of the analyses are shown in Tables 3  through 5 . In the second interval, publications almost doubled compared to the first (1615 vs 2892). The first authors originated from 70 countries ( Table 2 ). In Table 3 , the top 10 publishing countries between 2008 and 2012 are listed. Almost one quarter of the publications derived from the United States, followed by Brazil, Japan, Turkey, and South Korea. 
Differences Between Periods 1998-2002 and 2008-2012
The publications with more than one author increased in all journals. The number of affiliations also increased in the AO, whereas it decreased in the AJODO and remarkably decreased in the EJO ( Table 4) .
The Angle Orthodontist published significantly more research articles, while the number of case reports and other articles decreased. Overall, there was no statistically significant difference for the type of articles. For all three journals, a statistically significant increase for articles from orthodontic departments was found. Fewer publications derived from nonacademic sources (eg, private practices).
Also, there was a considerable change in all journals concerning the origin of articles. Fewer studies derived from the United States/Canada and European Union countries. Increases of publications from non-European Union countries, from Pacific/Oceania, and from other countries were noticed (Figure 1 ).
Differences Within the Period 2008-2012
The EJO published more research articles than the other two journals, but no case reports. Case reports and other articles were more frequently found in the AJODO. Almost three quarters of all studies derived from orthodontic departments. The EJO had more publications from nonorthodontic departments, where- Approximately one third of the publications in the AJODO originated from the United States and Canada, whereas the EJO published almost no study from North America. More than half of the publications in the EJO derived from European Union countries. In the AO, publications from Pacific/Oceania and the United States/Canada contributed to one quarter each. Publications from non-European Union countries made up 20% in the AO, but only 4.5% in the AJODO.
DISCUSSION
Bibliometrics allows researchers to explore the impact of a specific field. In a certain sense, it is a citation index that is accepted as a measurement of recognition, though it is not a measurement of quality or importance. 6 The approach to bibliometric analyses may be useful for information retrieval and stratification. 7 Several bibliometric studies in different fields of dentistry have been published, including pediatric dentistry, [8] [9] [10] [11] and maxillofacial surgery. [19] [20] [21] Also, an increasing number of studies on bibliometrics or citation analysis in orthodontics have been conducted. 5, 7, [22] [23] [24] [25] This trend is not confined to dentistry, but also involves other medical disciplines such as dermatology, 26 general anesthesia, 27 urology, 28 neurosurgery, 29 plastic surgery, 30 and ophthalmology. 31 The present study, however, includes a longitudinal set-up comparing three major orthodontic journals over a period of 10 years. Comparing the contribution from non-European Union countries, it seems that this group has almost doubled the number of papers in the three journals analyzed between the first and the second interval (122 to 233 articles). Tables 3 and 5 show that Turkey was the main contributor to this increase (7.40% of 11.06%). Articles from other countries were likewise increased (182 to 485 articles); Brazil mostly contributing to this gain (9.75% of 16.63%). On the other hand, fewer articles from the United States/Canada and European Union countries were published in all three journals compared with the previous period. These results are in accordance with the findings of a bibliometric study 16 on prosthodontic literature. That study also revealed an increasing number of authors and a trend of globalization of authorship.
In comparison with the first interval, academic orthodontic departments contributed to the publications at a higher extent, while nonacademic centers and nonorthodontic units contributed less. This might reflect the fact that specialty educational programs have enhanced their research programs because of an increased competitiveness in attracting research grants as a means of financial security, as well as employment of orthodontic faculty with substantial research background. 32 The AO was the only journal showing a statistically significant increase in research articles from the first to the second interval. At the same time, the percentage of case reports decreased in the AO and increased in the AJODO. There is a trend for both AO and EJO to consist of research articles for the most part, while the AJODO regularly publishes case reports and other articles. Review articles are still rarely found in all three journals.
Apart from the results found in this study, the three journals also differ from other perspectives. The AJODO publishes 12 issues per year, whereas the AO and EJO publish only six. While the number of issues per journal remained unchanged, the AJODO published articles online only in the second period. This fact could partly explain the increase of journals found in the AJODO from the first to the second period (892 to 1493) ( Table 4 ). The online contents of the EJO and AJODO are only accessible for paying users or libraries. On the contrary, the access to the publications on the website of AO is free.
Mavropoulos and Kiliaridis 24 found that almost half of the publications find their way to printing in nonorthodontic journals, including biomedical periodicals with high-impact factor ratings. Therefore, a potential large source of information could have been missed by the selection of the three journals in the present study. In their analysis, they identified many high-quality studies of orthodontic interest that were not published in orthodontic journals. This might eventually be detrimental to the specialty because it dissociates the orthodontic journals from important information. Sun et al. 7 revealed that approximately 45% of the articles from 1990 to 1998 resided in five orthodontic journals, whereas the remaining were featured in approximately 66 other journals.
The results of this study and selection of journals do not pose a qualitative evaluation of the content of the journal. Also, it should be stressed that the analysis of the results does not imply that the scientific validity and wealth of information cannot be accessed in nonimpact factor journals. Because of the selection of only three journals (AO, AJODO, and EJO), some publication bias may be present. The differences shown between the three journals with respect to content characteristics may suggest that the profiles of journals not included in this analysis cannot be predicted. As a consequence, the interpretation of the present findings should be limited to the journals included.
Likewise, a limitation of this study is that during the second period, another journal (Orthodontics & Craniofacial Orthopedics) was included in the high-impact factor list of orthodontic periodicals, and this may impact the submission of more research to this journal. The analysis did not take such a development into account for reasons of comparability of evidence with the previous 5-year interval. In a recent study, 33 the 100 top-cited articles in orthodontics from 1975 to 2011 were retrieved from the same three journals as in the present study (AO, AJODO, and EJO). In the aforementioned study, the three journals Australian Journal of Orthodontics, Korean Journal of Orthodontics, and Journal of Orofacial Orthopedics were finally excluded, as there was no top-cited article published in any of them.
As there is evidence 34 that journals prefer to publish significant results, reviewing the orthodontic literature itself may bias the results of the present study. Moreover, a portion of orthodontic research is published in general dental periodicals, engineering journals, or basic science sources; the topics in these publications determine the target source as affiliations with dental, engineering, or biology faculty prevail. However, this information could not be assessed in this study.
CONCLUSIONS
N The publications from 1998-2002 and 2008-2012 were significantly different in both amount and characteristics. In the second interval, the number of publications was almost double compared to the first. Fewer articles from the United States/Canada and European Union countries, but more publications from non-European Union countries, from Pacific/Oceania, and from other countries were found. All journals significantly published more articles from orthodontic departments and fewer from nonacademic sources. N Today, there are still notable differences between the three journals AO, EJO, and AJODO concerning type and origin of articles.
